Abstract: For an element a ∈ R, let η(a) = {e ∈ R | e 2 = e and a − e ∈ nil(R)}. The nil clean index of R, denoted by Nin(R), is defined as Nin(R) = sup{| η(a) |: a ∈ R}. In this article we have characterized formal triangular matrix ring ( A M 0 B ) with nil clean index 4.
Introduction
Throughout this article R denotes a associative ring with unity. The set of nilpotents and set of idempotents are denoted by nil(R) and idem(R) respectively. The cyclic group of order n is denoted by C n and |S| denotes the cardinality of the set S. For an element a ∈ R, if a−e ∈ nil(R) for some e ∈ idem(R), then a = e+(a−e) is said to be a nil clean expression of a in R and a is called a nil clean element [3, 2] . The ring R is called nil clean if each of its elements is nil clean.
For an element a ∈ R, let η(a) = {e ∈ R | e 2 = e and a − e ∈ nil(R)}. The nil clean index of R, denoted by Nin(R), is defined as Nin(R) = sup{| η(a) |: a ∈ R} [1] . Characterization of arbitrary ring with nil clean indices 1, 2 and few sufficient condition for a ring to be of nil clean index 3 is given in [1] . In this article we have characterized formal triangular matrix ring A M ( 
, where A and B are rings, with Nin(T ) = Nin(S) = 1 and |N | = 2. Note that for e ∈ idem(A), ex ∈ {0, x}, for if ex = 2x, we have 2x = ex = e(ex) = e(2x) = e(x + x) = ex + ex = 2x + 2x = 4x = x which is not true.
Let us denote, e 1 = 1 T 0 0 0 , e 2 = 1 T y 0 0 , n 1 = 0 0 0 0 and
, where e 1 , e 2 ∈ idem(A) & n 1 , n 2 ∈ nil(R). Now we have following cases: Case I: Let e 1 x = e 2 x = 0, then we have an element
are six nil clean expressions for β, which implies |η(β)| ≥ 6, that is Nin(R) ≥ 6, which is not possible. Case II: Let e 1 x = e 2 x = x, then we have an element α = a 0 0 0 ∈ R such that α = e 1 z 0 0 + n 1 −x 0 0 ∀z ∈ M = e 2 z 0 0 + n 2 −x 0 0 ∀z ∈ M are six nil clean expressions for α, which implies |η(α)| ≥ 6, that is Nin(R) ≥ 6, which is also not possible.
Case III: Let e 1 x = x and e 2 x = 0, then we have (e 1 − e 2 )x = x. Let j = e 1 − e 2 , then clearly j ∈ nil(A) and we have jx = x ⇒ (1 A − j)x = 0 ⇒ x = 0, ( as (1 − j) ∈ U(A)). Which is not possible.
